Muscarinic acetylcholine and histamine-receptor mediated calcium mobilization and cell-growth in human ovarian-cancer cells.
The effects of carbachol and histamine on changes in cytosolic-free calcium ([Ca2+]i) and cell proliferation have been characterized in human ovarian cancer cells (OVCAR-3) and non-tumourigenic Chinese hamster ovary cells (CHO). The muscarinic agonist carbachol increased [Ca2+]i significantly with a rapid biphasic response due to both influx of extracellular calcium and release of calcium from intracellular stores. None of these effects were however seen in CHO cells. The increase in cellular calcium by carbachol was also confirmed by calcium uptake experiments using Ca-45. Carbachol increased Ca-45 uptake by 25% in OVCAR-3 cells but had no effect in CHO cells. Histamine also stimulated calcium mobilization in OVCAR-3 cells but had no effect in CHO cells. The response to histamine was also biphasic although the calcium increase was smaller than with carbachol. Data obtained with selective histamine antagonists showed that the response to histamine was mediated by H-1 histaminergic receptors. Both carbachol and histamine also stimulated cell growth of OVCAR-3 cells but were without effect on CHO cells. The cell proliferating effect of carbachol and of histamine on OVCAR-3 cells as well as the increase in [Ca2+], was totally blocked by atropine and selective H-1 histaminergic receptor antagonist pyrilamine, respectively. Fetal calf serum (FCS) which increased [Ca2+]i in both cell lines also caused a substantial increase in cell growth in the two cell lines. Verapamil partially and TMB-8 totally blocked carbachol stimulated release of calcium from intracellular stores, whereas prenylamine had only a minor inhibitory effect on calcium influx. The effect of verapamil and TMB-8 were most likely resulted from their inhibition of cholinergic receptors rather than a direct inhibition of intracellular calcium release. The carbachol induced effects on calcium transients were also partially inhibited by pertussis toxin and the phorbol ester PMA. Our data suggest that the mitogenic action of carbachol occurs through an increase in [Ca2+]i which promote DNA synthesis and cell growth. These data also indicate the involvement of both a pertussis toxin sensitive and insensitive G-protein as well as protein kinase C in the signal transduction pathway induced by carbachol.